Three-hundred and thirty-five lactating dairy cows from two herds were used to compare the effects on reproductive performance of intramuscular injections of 100 gtg gonadotropinreleasing hormone (GnRH), 250 gig GnRH or saline given on day 13, 14 or 15 postpartum. The incidence of ovarian cysts or uterine infections was not reduced after GnRH injection. Culling rate for infertility did not differ in either herd between GnRH-and saline-treated control cows. In the herd in which breeding began earlier in the postpartum period (Herd B), injection of 250 gtg GnRH resulted in a better (P<.05) calving to conception interval (81 vs 96 days), better first service conception rate (74.5 vs 56.0%), better overall conception rate (70.6 vs 51.1%) and a lower number of services per conception (1.23 vs 1.74) than in the controls. In reproductively well-managed herds, injections of 250 gig GnRH, given to lactating dairy cows 2 weeks after calving, may increase fertility.
Introduction
Early rebreeding of dairy cows generally results in maximum production of replacements and higher milk production per day in the herd (Louca and Legates, 1968; Britt, 1975a) . For the dairyman, early rebreeding is hampered by problems such as inadequate estrous detection, quiet estrus and cystic ovaries (Bierschwal, 1966; Marion and Gier, 1968; Morrow et al., 1969; MoUer, 1970; Callahan et al., 1971; Whitmore et al., 1974b) . Early restoration of normal ovarian function I Anita. Reprod. Lab. 2The authors achnowledge Dr. R. Ripple, Abbott Laboratories, North Chicago, IL, for providing GnRH. may be limited by deficiencies in hypothalamic or pituitary function resulting in failure of release of pituitary luteinizing hormone (LH) (Fernandes et aL, 1978; Kesler et aL, 1978a) .
Hypothalamic gonadotropin-releasing hormone (GnRH) and its synthetic analogs cause a release of LH from the anterior pituitary in the bovine animal (Mauer and Rippel, 1972; Kahenbach et al., 1973; Zolman et aL, 1973; Kahenbach et aL, 1974) . The magnitude of this response is dose related (Kaltenbach et al., 1974; Schams et al., 1974; Zolman et al., 1974; Seguin et al., 1976) . The release of LH in cows during the early postpartum period and in dairy cows with ovarian follicular cysts is facilitated by GnRH (Kittok et al., 1973; Schams et al.,. 1973; Britt et al., 1974a; Britt, 1975b; Cantley et al., 1975; Garverick et al., 1976; Manns and Richardson, 1976; Kesler et al., 1978b) . Thus, GnRH might be used to hasten normal cycling in the early postpartum dairy cow. Recently, Britt et al. (1977) provided evidence that the use of GnRH during the early postpartum period may reduce the incidence of cystic ovarian disease and increase fertility in dairy cows.
The objective of this study was to determine whether the interval from calving to conception, the number of services per conception, first service conception rate, incidence of ovarian cysts and culling rate for infertility in two dairy herds would be altered by injection of GnRH on day 13, 14 or 15 postpartum.
Materials and Methods
Three-hundred and eighteen Holstein and 17 Brown Swiss cows in two herds (n=117 and n=218), were treated intramuscularly with 100 or 250/ag GnRH (50/zg/ml) of 2 to 5 ml saline at 13 to 15 days after parturition. In Herd A, which included the 17 Brown Swiss cows, 58 cows received saline, 28 received 100 gig GnRH and 31 recieved 250 gtg GnRH. In Herd B, 110 1017 JOURNAL OF ANIMAL SCIENCE, Vol. 50, No. 6, 1980 cows received saline, 55 received 100 #g GnRH and 53 received 250 #g GnRH. Injections were coded for administration by the herdsmen. The GnRH was packaged in single-dose (2 ml) vials for the lower dosage. For the higher dosage, GnRH was packaged in two-dose (10 ml) vials and the saline vials were packaged similarly. The experimental treatment order (table 1) was followed within each herd so that the two-dose vials would be used within 10 days of opening. All cows were palpated per rectum at 25 to 40 days postpartum and at 2-week intervals thereafter until inseminated. Cervix size, uterine tone and contents, and ovarian structures and their size were recorded. When only single or multiple smooth, fluctuant structures 2.5 cm or more in diameter were present 45 or more days after parturition, cows were diagnosed as cystic. Both herds were kept on a reproductive herd health program which required scheduled palpations at 2-week intervals. Milk production characteristics were similar for both herds. However, reproductive performance was inferior in Herd A (table 2) . When scheduled reproductive examinations were performed in Herd A, many cows thought to be pregnant were found not to be pregnant, and many cows thought to be anestrus had structures on their ovaries that indicated estrous cycles had occurred. Thus, many cows in Herd A were not detected when in estrus.
All data were obtained from owner or DHIA records. The 17 Brown Swiss cows in Herd A were grouped with the Holstein cows in Herd A for statistical analyses. Data were subjected to least-squares analysis of variance or Tukey's test of significance for comparisons between all pairs of means. aFrom DHIA records at commencement of trial.
Analyses with herds as a main factor resulted in statistical differences between herds (P<.05). However, Herd A and B were analyzed separately because the error terms were quite different. Thus, the two herds were not of a homogenous population.
Since there were unequal numbers of cows for each mean (approximately twice as many for controls), only the overall standard deviations within a herd are presented (table 4) . Standard deviations for percentages are given even though standard deviations for binomial responses are generally quite high (Snedecor and Cochran, 1967) .
Results and Discussion
Within herds, there were no differences (P>.05) between treated and control cows in the incidence of ovarian cysts or the percentage of cows culled for infertility (table 3) . These results are in contrast to those of Britt et al. (1977) . Possibly, the numbers of cows within herds which received 250 ~tg GnRH in this study were to small for differences to be detected, if they existed. There was no treatment effect on the incidence of uterine infections, which is in agreement with the findings of Britt et al. (1977) .
Within herds, there was no difference (P>.05) due to treatment in the interval from parturition to first insemination. Insemination began in each herd at the first estrus 50 days after parturition. In Herd B, cows receiving 250 In addition, conception rates were higher and services per conception were lower (P<.05) in cows treated with 250 #g GnRH in Herd B (table 4) . Overall conception rates were also improved (P<.05) for cows receiving the larger dose of GnRH. These parameters were judged to be more accurate indicators of herd fertility than were conception rates and number of services per conception, particularly since only cows that conceived were utilized. The improved fertility in Herd B that was observed after early postpartum treatment with 250/~g GnRH does not agree with observations reported by Britt et al. (1977) . However, in the Britt etal. study, the interval from parturition to first insemination was long enough to allow all cows to have cycled at least twice before breeding. To a point, fertility in dairy cows is increased as the interval from parturition to first insemination is increased. Fertility also increases as the number of cycles increases prior to 60 days postpartum. Thus, the beneficial effects of early postpartum cycling would be lost by breeding late in the season. Late breeding may also explain the lack of a treatment effect in Herd A. On the other hand, the earlier breeding of cows in Herd B may have been responsible for the increased fertility gained from the additional early cycles produced by GnRH treatment (Huertas Vega et al., 1972; Thatcher and Wilcox, 1973; Britt et al., 1974b; Whitm0re et al., 1974a) .
The increase in fertility in the well-managed, earlier breeding Herd B cows was expected. Morrow et al. (1966) hypothesized that levels of LH might be responsible for aberrant ovarian activity during the early postpartum period. It was subsequently found that plasma and pituitary LH levels are low at parturition and gradually increase from 8 to 30 days postpartum Echternkamp and Hansel, 1973; Edgerton and Hafs, 1973; Garverick et al., 1973; Kesler et al., 1977; Goodale et al., 1978) . However, pituitary responsiveness to GnRH was regained 7 to 10 days after parturition (Kesler et al., 1977; Fernandes et al., 1978) . By day 14 after parturition, treatment of dairy cows with GnRH resulted in a surge of plasma LH, with subsequent ovulation and establishment of regular estrous cycles (Britt et al., 1974a) . Also, when the number of estrous cycles prior to 60 days postpartum increased, fertility increased (Huertas Vega et at., 1972; Thatcher and Wilcox, 1973; Whirmore et al., 1974a , Britt et al., 1974b . Therefore, it may be concluded that administration of 250 /~g GnRH at 14 days postpartum may induce early cyclic activity and subsequently increase fertility. However, these favorable results probably occur only in dairy herds that are under good reproductive managemont.
